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(57) Abstract 



A vibration freezing apparatus in par- 
ticular for loose state freezing of granulated 
products, such as shrimps, minced meat and 
the like. The freezer has a vessel (1) with 
a bottom (4), two side walls (2, 3) and an 
end wall (6). An elevation (22) is provided 
at the open end of the vessel (1), thereby 
forming a reservoir for liquefied nitrogen. 
The height of the liquefied nitrogen is partly 
determined by the steepness of the ramp 
and the signal from an ultrasound sensor 
arranged close to the end wall (6) of the 
vessel. The sensor and the separator may 
be removed from the end wall of the ves- 
sel, which may be placed in an inclined po- 
sition by means of at least one air cylinder 
in which it is easy to clean. The apparatus 
is unique in having a simple structure and 
being easy to clean, which is of great im- 
portance for maintenance of good hygiene. 
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A freezing apparatus and use of it 
The invention concerns a freezing apparatus of the 
type where a product is supplied to an open vessel in 
which liquefied nitrogen is conveyed together with the 
5 product and flows from one end of the vessel to the 
other, open end of the vessel, and where a vibrator means 
may vibrate the vessel for conveying the product. 
Further, the invention concerns a use of the freezing 
apparatus . 

10 Nitrogen freezing devices are used for freezing 

articles such as hamburgers, shrimps, clams, fish 
fillets, ready-made dishes, processed meat, etc. 

Liquefied nitrogen is a colourless liquid of low 
viscosity which has a temperature of about -196 °C and is 

15 extremely useful for the freezing of articles. Liquefied 
nitrogen provides very rapid freezing which is 
particularly useful for the freezing of articles which 
are present on a product line. Further, the rapid and 
carefully controlled freezing ensures that the original 

2 0 quality of the article is maintained to the best possible 
extent at a uniform and high level. In other words, the 
article, after having been frozen, does not, or only to a 
limited degree, change its appearance, its taste or its 
consistency. 

25 Nitrogen freezers may be built in many different 

ways . 

The most common ones are : 

1. Tunnel freezers, 

2. Spiral freezers, 

30 3. Immersion freezers, 

4. Freezing cabinets, and 

5. Vibration freezers. 

It is common to the two first types that the article 
is conveyed on a conveyor belt and is sprayed with 
35 atomized, liquefied nitrogen. The spiral freezers may be 
constructed for greater capacities than the tunnel 
freezers. 
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2 

Also the third type employs a conveyor belt, but the 
article is here immersed in a bath of nitrogen on the 
conveyor belt. The article which is immersed in the 
nitrogen bath is cooled very rapidly, which means that 
this type of apparatus has an extremely great capacity. 

Where batch articles are to be frozen, freezing 
cabinets are typically used. Freezing takes place by 
circulation of very cold nitrogen gas past the articles 
which are placed on shelves in the freezing cabinet. 

As appears from the above, products to be frozen in 
the above-mentioned devices are to be placed on a 
conveyor belt or on shelves. In other words, the 
non-frozen article will have direct contact with a 
substrate prior to freezing. This is not always 
15 expedient, in particular not in case of so-called 
granulated products, such as minced meat with fat and 
water which, when being frozen on a conveyor belt, may 
freeze onto the conveyor belt and moreover freeze 
together as one big lump. 
20 The fifth type of nitrogen freezer, which is a 

vibration freezer and of the type with which the 
invention is concerned, is used for avoiding the 
above-mentioned problem. 

In vibration freezers the article is caused to 
25 contact liquefied nitrogen directly under vibration of 
the article and the nitrogen. 

Thus, a known vibration freezer in principle 
consists of a vessel where liquefied nitrogen is supplied 
at one end together with an article, such as minced meat, 
30 shrimps and other similar products, where complete or 
partial freezing is desired, ensuring that the articles 
do not stick together. 

If it is imagined e.g. that a meat product, such as 
minced meat having a certain water content, is to be 
35 frozen, it will be appreciated that it will be extremely 
difficult to place such a product on a conveyor belt, 
since it will quite simply stick to the conveyor belt. 
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Therefore, the above-mentioned products are usually 
frozen in a vibration freezer, which, as mentioned, has a 
* vessel which is open at one end. Liquefied nitrogen and 

the article are supplied at the closed end of the vessel, 
5 there being thus provided a bath of the nitrogen in the 
vessel. A grid is provided at the other, open end of the 
vessel where the excess nitrogen may be discharged to a 
container, from which it is recirculated to the closed 
end of the vessel by a pump. This has the advantage that 
10 the amount of consumed liquefied nitrogen is kept at a 
reasonably low level, which is not entirely without 
importance since liquefied nitrogen is relatively 
expensive. 

As mentioned, such a known vibration freezer having 
15 a grid is extremely useful for many types of freezing 
tasks where freezing of articles in a loose state is 
desired. 

However, owing to very strict hygiene requirements, 
the use of the grid and the subsequent recirculation 

2 0 system in which the liquefied nitrogen is recirculated, 
involves a small problem. The reason is that although the 
articles supplied to the nitrogen are frozen, part of the 
article will inevitably run down into the grid and be 
recirculated. Thus, as product residues may occur in the 

25 recirculation system, it is necessary to have a very high 
cleaning hygiene comprising cleaning of the entire 
recirculation system. Since, however, water is used in 
connection with the cleaning, it will be appreciated that 
operational stoppages can easily occur if wiping is not 

30 performed with great care, since the liquefied nitrogen 
will then convert the present moisture into ice, which 
1 involves the risk of operational stoppages. 

The applicant has also noted that it was important 
that the articles to be frozen remain constantly in 

35 contact partly with the liquefied nitrogen and partly 
with the bottom of the vessel. 

Indeed, contact with the bottom of the vessel is 
necessary to impart forward motion to the articles via 
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the vibration means of the freezing apparatus. Depending 
on the size, specific gravity and desired residence time 
of the articles , it is therefore necessary to maintain a 
constant and precise liquid nitrogen level in the 
5 apparatus. 

Accordingly , one object of the invention is to 
improve the above-mentioned apparatus so that the use of 
a recirculation system involving the necessity of 
cleaning and risks of operational stoppages may be 
10 prevented. 

Another objet is to provide a vibrating freezing 
apparatus having the possibility to easily and precisely 
adjust the level of liquid nitrogen. 

These objects are achieved by a freezing apparatus 
15 of the type where a product is supplied to an open vessel 
(1) in which liquefied nitrogen is conveyed together with 
the product and flows from one end of the vessel to the 
other, open end of the vessel, and where at least one 
vibrator means (2 0) can vibrate the vessel for conveying 

2 0 the product, characterized in that the bottom of the 

vessel is formed as a liquefied nitrogen reservoir, said 
vessel being placed on a frame having height-adjustable 
legs (7, 8). 

The frame with height-adjustable legs provides the 
25 possibility of adjusting the amount of liquefied nitrogen 
in the reservoir, since the legs can merely be adjusted 
so that the vessel will be inclined. 

When a reservoir is thus formed on the bottom of the 
open vessel, a liquefied nitrogen bath may be provided, 

3 0 where liquefied nitrogen is just to be fed in step with 

the consumption of the nitrogen. 

Expediently, the reservoir is formed such that the 
bottom of the vessel is elevated at the open end, e.g. as 
a ramp, cf. claim 2. This provides a constructional 
35 detail allowing the amount of liquefied nitrogen to be 
adjusted in a simple manner. 

Further, it is advantageous in an embodiment that a 
level detector is provided at the end wall of the vessel, 
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since the amount of liquefied nitrogen in the vessel may 
be kept constantly under control in that the level 
detector signals a valve to supply/cut off liquefied 
nitrogen. 

5 It is a further advantage, as stated in claim 4, 

that a sensor communicates with the level detector, said 
sensor being adapted to prevent supply of liquefied 
nitrogen if the gas separator is not in position. This 
detail is extremely advantageous for safety reasons, 

10 since it prevents supply of liquefied nitrogen in 
uncontrolled amounts. 

Mounting of the level detector on a separator for 
separating gas/ liquid provides the advantage that 
turbulence in the actual vessel may be avoided, which 

15 results in an accurate level regulation. 

Finally, it is an advantage in connection with 
cleaning that the vessel may be tilted by means of at 
least one air cylinder. 

As mentioned, the invention also concerns the use of 

20 the freezing apparatus. The use of this apparatus is 
defined more fully in claim 8. 

The invention will now be explained more fully in 
connection with a preferred embodiment and with reference 
to the drawing, in which Fig. 1 is a schematic partially 

25 front view of the freezing apparatus of the invention, 
Fig. 2 is a schematic lateral view of the freezing 
apparatus, Fig. 3 is a schematic view of the freezing 
apparatus in a position in which it is made ready for 
cleaning, and Fig. 4 is a schematic view of a gas 

3 0 separator having a level detector for insertion into the 
vessel. 

As shown by the drawing, the freezing apparatus, in 
a preferred embodiment of the invention, comprises an 
open vessel 1, which has a bottom 4, two side walls 2, 3 
3 5 and an end wall 6. An opening 5 is provided in the vessel 
1 opposite the end wall. As will be seen in fig. 2, the 
bottom is raised at the open end of the vessel with 
respect to the rest of the bottom, here shown as a ramp 
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22, which may typically have a height of 5 to 30 mm. As 
moreover shown in fig. 2, the vessel is suspended from 
springs 9, so that the vessel may be caused to vibrate by 
means of at least one vibrator 20. The springs 9 rest on 
5 a frame which has four height-adjustable legs 7, 8, which 
are interconnected by means of two transverse profiles 
25. The actual vessel is double-walled, an insulating 
layer of polyurethane foam being provided between the 
walls. Fig. 2 moreover shows a suction unit 11 which is 
10 intended to suck out the cold gaseous nitrogen which 
evaporates from the surface of the liquefied nitrogen. 
Owing to its low temperature the gaseous nitrogen has a 
higher specific gravity than the atmospheric air, so that 
the gas settles immediately above the layer of the 
15 liquefied nitrogen, and as it reaches beyond the side 
face at the open end of the vessel, the suction unit 11 
can easily suck the gas away to a suction system (not 
shown), it will be seen, cf. also fig. 4, that a 
gas/ liquid separator is arranged at the closed end of the 
vessel, said separator operating in the manner that 
liquefied nitrogen is supplied via a pipe 13 down into 
the separator 16, whereby gas escapes from an upper edge 
17 of the separator, while liquefied nitrogen is 
discharged through an opening 18 at the bottom of the 
25 separator. 

Further, cf. fig. 2, the pipe 13 is connected with 
an insulated inlet pipe 14 for liquefied nitrogen. A 
level detector (not shown) is arranged on the separator 
in a pipe 19 for detecting the height of liquefied 
30 nitrogen in the vessel 1, cf. fig. 4. The sensor is of a 
known ultrasound type and will therefore not be described 
in greater detail here. A spacer 15 is provided in 
connection with the sensor and the gas/ liquid separator, 
said spacer having an electronic unit (not shown) with a 
35 further sensor to detect whether the gas separator is in 
position. If it turns out that the gas separator is not 
in position, the supply of liquefied nitrogen cannot be 



CONFIRMATION COPY 



20 



BNSDOCID. <WO. 



.9600371 A 1J_> 



WO 96/00371 



PCT/EP95/02426 



established. Further, the vessel cannot be raised for 
cleaning* 

Fig. 3 shows the freezing apparatus of the invention 
in a position in which it is made ready for cleaning. 
5 More particularly, the ultrasound sensor and the gas 
separator 15 are removed from the vessel. At least one 
air cylinder 10, which is provided at one spring 9, has 
been caused to raise the vessel in an inclined direction. 
Hereby, the vessel can easily be cleaned by flushing, 
10 since cleaning materials can now flow beyond the edge. 

The operation of the freezing apparatus will be 
explained more fully below. 

A product, which may e.g. be granulated and tacky 
having a high water content, is supplied together with 
15 liquefied nitrogen in the vessel 1 at the closed end of 
the vessel. The product now freezes rapidly , and with 
simultaneous vibration of the vessel by means of the 
vibrator 20, the rate at which the product moves through 
the vessel may be regulated. When the product has reached 
20 the open end, it is frozen and can now be discharged 
beyond the edge, where it may be supplied to e.g. a 
conveyor belt for further processing. The shown 
ultrasound sensor 21, fig. 2, constantly checks that the 
proper amount of liquefied nitrogen is present in the 
25 vessel. Further, the apparatus has a typical capacity of 
100-2 00 kg per hour if a product is to be frozen-through. 
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CLAIMS 

1. A freezing apparatus of the type where a product 
is supplied to an open vessel (1) in which liquefied 
nitrogen is conveyed together with the product and flows 

5 from one end of the vessel to the other, open end of the 
vessel, and where at least one vibrator means (2 0) can 
vibrate the vessel for conveying the product, 
characterized in that the bottom of the vessel is formed 
as a liquefied nitrogen reservoir, said vessel being 
10 placed on a frame having height-adjustable legs (7, 8) . 

2. An apparatus according to claim 1, characterized 
in that the reservoir is provided in that the bottom of 
the vessel is raised at the open end, e.g. as a ramp 
(22). 

15 3. An apparatus according to any of claims 1 or 2 , 

characterized in that a level detector is arranged at. an 
end wall (6) of the vessel. 

4. An apparatus according to claim 3, characterized 
in that a sensor communicates with the level detector, 

2 0 said sensor being adapted to prevent supply of liquefied 

nitrogen if the gas separator is not in position. 

5 - An apparatus according to claim 3 or 4, 
characterized in that the level detector is mounted on a 
separator (16) for separating gas/fluid (17, 18). 
25 6. An apparatus according to any of the preceding 

claims, characterized in that a suction device (11) is 
provided immediately below the vessel close to the 
opening thereof, 

7. An apparatus according to any of the preceding 

3 0 claims, characterized in that the vessel may be tilted by 

means of an air cylinder (10) . 

8. Use of an apparatus according to claims 1-7 for 
complete or partial freezing of shrimps, clams, minced 
meat and the like. 
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